Frequency of aneuploidy in in vitro-matured MII oocytes and corresponding first polar bodies in two dairy cattle (Bos taurus) breeds as determined by dual-color fluorescent in situ hybridization.
The current study was undertaken to investigate the aneuploidy rates in in vitro-matured meiosis II (MII) oocytes and corresponding first polar bodies in two dairy cattle (Bos taurus) breeds by using dual-color fluorescent in situ hybridization (FISH). A total of 159 and 144 in vitro-matured MII oocytes of the Italian Friesian and Italian Brown breeds, respectively, were obtained according to the standard methods and analyzed by FISH using "Xcen" and "5" chromosome-specific painting probes, produced by chromosome microdissection and Degenerate Oligonucleotide Primer- Polymerase Chain Reaction (DOP-PCR). Oocytes with unreduced chromosome number were 10.1% and 16.7% in the two breeds, respectively. To avoid bias due to possible artifacts, the aneuploidy rates were determined by analyzing only oocytes with the corresponding polar bodies. In the Italian Friesian, 100 of 143 (69.9%) secondary MII oocytes showed clear MII plates with corresponding first polar bodies and were scored for aneuploidy detection; one oocyte was "nullisomic" for chromosome X (1.0%) and one "disomic" for chromosome 5 (1.0%). In the Italian Brown, 100 of 120 (83.3%) MII oocytes with corresponding first polar bodies were analyzed; one oocyte was nullisomic (1.0%) and one was disomic (1.0%), both for chromosome 5. Totally, 303 oocytes were analyzed, 40 of which showed an unreduced chromosome complement (13.2%); of 200 MII oocytes with the corresponding first polar bodies, the aneuploidy rate (nullisomy+disomy) for the two chromosomes scored was 2%. Assuming that each chromosome is equally involved in aneuploidy, it results that in cattle oocytes matured in vitro, at least 30% of the oocytes (1x30 haploid chromosomes) should be aneuploid. Premature separation of sister chromatids (PSSC) was also observed in 2% of the oocytes in the Italian Friesian breed involving chromosome 5 and in 1% of the Italian Brown breed involving the X chromosome. Estimation of the "baseline" level of aneuploidy in the in vitro-matured oocytes of the various domestic animal species and breeds is, to our opinion, a useful reference for improving the in vitro production of embryos as well as for monitoring future trends of the reproductive health of the species/breeds engaged in zootechnical productions, especially in relation to management errors and environmental hazards.